Summary. The effects were determined of an initial i.v. injection of 0 2 ml suspensions of 125IUdR-labelled lymphosarcoma cells on the early arrest patterns of a second injection of cancer cells into tumour-bearing mice. The results indicate that interactions between the first injection and the host markedly affected the arrest pattern of the second dose in the lungs, but not the livers, of tumour-bearing animals. These observations are explained on the basis of the injected fluid volumes, which are considerable in mice, in relation to their total blood volumes of -2 ml.
IN commnon with many other investigators, ouir own previous work (Weiss, Glaves and Waite, 1974;  Weiss and Glaves, 1976) on arrest processes in experimental models of metastasis has involved giving single i.v. injections of tumour cells into mice. However, the in situ release (Weiss, 1977) and subsequent arrest (Glaves and Weiss, 1976;  WVeiss and of cancer cells from a primary tumour is, in all probability, a fluctuating process affected by a wide variety of host-tumour interactions (Cole et al., 1961; Weiss, 967 (Weiss, Glaves and Waite, 1974) to mount humoral and cell-mediated immune responses to their tumours.
Radioisotope labelling and injection of tumnour cells. Washed ascites cells were incubated at a concentration of 107 cells per ml RPMI 1640 medium containing 0 02 )UCi/ml 1251-iododeoxyuridine (125IUdR) for 2-5 h at 37°C. The cells were then washed x 6 by repeated centrifugation and resuspension in Ranks' balanced salt solution (HBSS). After the last wash, cells were resuspended in HBSS containing 1% syngeneic serum and filtered through 200-mesh stainless steel to remove clumps. Except w%Ahere indicated, cell suspensions were adjusted to contain 107 trypan-blue-exeluding cells per ml of medium.
Groups of tumour-bearing mice received various doses of cells via the lateral tail vein, and at subsequent intervals they wrere anaesthetized, exsanguinated by cardiac puncture and their organs removed for y counts. Details of the different injections are given in the Results and Discussion section. Each organ was counted for 10 min in glass tubes containing 2 ml phosphate-buffered saline, in a Hewlett Packard Auto-Gamma spectrometer w%Nith a 3-inch crystal.
In 2 sets of experiments, the proportions of radiolabel associated wiith acellular material in various organs were determined by making y counts of each organ as described above, followed by washing these organs in sequential changes of 70%0 ethanol according to previously published methods (Bryant and Cole, 1967; Fidler, 1970 (Weiss et al., 1974) and that these differences are associated with immunospecific responses by the hosts (Weiss and Glaves, 1976) . In the larger context, metastases do not occur in non-tumour bearers, and a growing tumour has many effects on host physiology in addition to the possible elicitation of host anti-tumour defence reactions.
The results of our present observations are summarised in Figs. 1-4 , where each point usually represents the mean (± s.e.) for counts involving 10-15 animals in two separate experiments.
Single tail-vein injections of a 0G4 ml cell suspension (107/ml) were given at the beginning of the experiment (to) and animals killed after 5 (t5), 60 (t60) and 120 (t120) min. Ten-minute y counts, expressed as a percentage of the original, total inoculum, indicate that nearly all the cells are located in the lungs after 5 min; the percentage of y counts falls to 61% after 60 min and to 28 % after 120 mnin (Fig. 1) . In the liver, 500 was detected after 5 min, rising to 20% after 60 min and remaining at about this level (18%) at 120 min (Fig. 2) . Following single injections of 0-2 ml of tumour cell suspension (107 ml) at to ( Fig. 1) , the percentage counts retained by the lungs were significantly lower at t5 and t60 than those retained after injections of 0 4 ml, with twice the number of cancer cells. This increased retention is only a transient phenomenon, as the percentages of retained tumour cells are virtually the same for both doses after 2 h. The initially higher percentage retention after the 0 4 ml injection is not due to a saturation of lung "sites" since, if this were the case, a smaller percentage retention of the total dose would be expected.
In other experiments, attempts were made to determine whether the increase in proportionate retention was due to the larger volume of suspending fluid (0.4 ml against 0-2 ml) or to the increased number of cells in the 0 4 ml doses. When a comparison was made of the percentages of Time after injection (min) single injection is similar whether a 0 4 ml or a 0-2 ml suspension of 107 cells per ml ,vhich was were given at to. However, a significantly retention (P < 0.5) higher percentage of cells is the lungs. retained by the liver after injections of a ted values 0'4 ml suspension of 5 x 106 cells/ml, than .ed follow-with both doses of the more concentrated and t6o, suspension. Due to the small (I1 -6 ccurs, and 5%) differences in the percentage ond injec-recoveries of radioactivity, as shown in Lme time- Fig. 2 , for technical reasons we cannot were com-determine whether these observations a (Fig. 1) indicate saturation of cell-arresting sites 0*2 ml of at the higher concentration of cancer at to, and cells. At t60, the same percentage recovery s, and the was found with all 3 doses. At t120, rocedures, significantly (P < 0 0005 and P < 0 02) retention higher counts of 18 % were recovered )le dose at from animals receiving a 0 4 ml suspeninjections sion containing 107 cells/ml at to, than in s expected animals which had received either 0-2 ml e observed at to (12%) (P < 0 0005) or 0.2 ml at ;a single both to and t6O (14%) (P < 0 02 (1970) and others that many cancer cells are killed during or shortly after the arrest process. However, this procedure probably overestimates cell death and isotope loss, because additional death and auitolysis occur after removal of the organs, after the first, y-count and before ethanol extraction. Even after ethanol leachiung of organs, the overall differences in retention patterns of the single and double tumour-cell doses were maintained, so that our original observations could not be explained on the basis of disproportionate cell death in the different inocula.
The present observations show that in the case of mouse lungs, one i.v. injection of cancer cells modifies the retention pattern of a second injection, but that, within the limits of sensitivity of our procedures, this modification is produced by the suspending fluid, rather than the cancer cells per se. The total blood volume of a 25 g mouse is approximately 2 ml, and it is therefore hardly surprising that injections of 10 or 200 of this volume In man, the entry of cancer cells into the bloodstream is not accompanied by massive intravasation of fluid, and in that context the present results are artefacts. However, as so many experiments on tumour-cell arrest are made on mice for a variety of reasons, we consider that our observations are of general interest. They indicate that in experiments of this type in mice, it would be prudent to take into account the volumes of fluids injected, in addition to the cancer cells suspended in them.
